Actin-activation of unphosphorylated gizzard myosin.
The effect of light chain phosphorylation on the actin-activated ATPase activity and filament stability of gizzard smooth muscle myosin was examined under a variety of conditions. When unphosphorylated and phosphorylated gizzard myosins were monomeric, their MgATPase activities were not activated or only very slightly activated by actin, and when they were filamentous, their MgATPase activities could be stimulated by actin. At pH 7.0, the unphosphorylated myosin in the presence of ATP required 2-3 times as much Mg2+ for filament formation as did the phosphorylated myosin. The amount of stimulation of the unphosphorylated myosin filaments depended upon pH, temperature, and the presence of tropomyosin. At pH 7.0 and 37 degrees C and at pH 6.8 and 25 degrees C, the MgATPase activity of filamentous, unphosphorylated, gizzard myosin was stimulated 10-fold by actin complexed with gizzard tropomyosin. These tropomyosin-actin-activated ATPase activities were 40% of those of the phosphorylated myosin. Under other conditions, pH 7.5 and 37 degrees C and pH 7.0 and 25 degrees C, even though the unphosphorylated myosin was mostly filamentous, its MgATPase activity was stimulated only 4-fold by tropomyosin-actin. Thus, both unphosphorylated and phosphorylated gizzard myosin filaments appear to be active, but the cycling rate of the unphosphorylated myosin is less than that of the phosphorylated myosin. Active unphosphorylated myosin may help explain the ability of smooth muscles to maintain tension in the absence of myosin light chain phosphorylation.